items, such as inclusion of pictorial associations (Dodson & Schacter, 2002a , 2002b Israel & Schacter, 1997; Weiss, Dodson, Goff, Schacter, & Heckers, 2002) , tend to reduce the likelihood of false memories.
Emotion may provide another dimension along which an item's distinctiveness can be increased. Emotionally arousing items tend to be remembered more vividly than nonemotional ones (Doerksen & Shimamura, 2001; Ochsner, 2000) . This qualitative memory benefit for emotional information may stem from the additional distinctiveness provided by emotional content. Emotional salience results in a number of additional dimensions (e.g., personal relevance or physiological response) that are not present with neutral stimuli (see, e.g., Christianson & Engelberg, 1999; LeDoux, 2000) . It is plausible to propose that these additional dimensions would increase the distinctiveness of emotional, as compared with neutral, items, thereby reducing the likelihood that emotional information will be falsely remember.
A recent study has provided evidence that, in some instances, emotional information may be less likely to be falsely remembered than neutral information. Pesta, Murphy, and Sanders (2001) conducted a study to examine whether emotional lures could be falsely remembered. They presented young adults with orthographic associates of either emotional (e.g., bitch) or nonemotional (e.g., shave) words. Consistent with the hypothesis that the emotional salience of the lures would serve to increase their distinctiveness, the participants recognized significantly fewer emotional than nonemotional lures. The likelihood of falsely recognizing the emotional lures was also related to manipulations in their distinctiveness: Including other emotional items at encoding (thereby decreasing the distinctiveness of the emotional lure words) increased the likelihood of false memories of emotional words. Thus, it 1
Copyright 2004 Psychonomic Society, Inc.
appears that young adults benefit from the distinctiveness provided by emotion; they can use that distinctiveness to reduce their false responses to nonpresented emotional lures. This distinctiveness effect demonstrated by Pesta et al. (2001) differs from the typical distinctiveness manipulations of Schacter and colleagues (e.g., Dodson & Schacter, 2002b) . The standard distinctiveness manipulation occurs at encoding: For example, individuals study some items as pictures and others as words. In Pesta et al.'s, design, there was no encoding manipulation. Thus, the individuals could not use information about how vividly they had encoded particular study items to reject the emotional lures. Rather, the emotional lures were likely to be rejected on the basis of general expectations about how vividly emotional items tend to be remembered. Young adults likely expect more vivid memories for emotional than for neutral items. Thus, they may set a higher criterion for the vividness that they expect to be associated with emotional words versus neutral ones, thereby leading to lower false alarm rates to emotional than to neutral words.
The goal of the present investigation was to examine whether older adults also can take advantage of the distinctiveness provided by emotional lures to reduce their false alarm rates. Older adults are particularly susceptible to false memories. Numerous investigations, using a range of stimuli, have demonstrated elevated false recall and false recognition rates in older adults relative to young adults (e.g., Rankin & Kausler, 1979; Smith, 1975; Tun et al., 1998) . It has been proposed that part of the older adults' false memory enhancement stems from their inability to encode, or to retrieve, specific, distinctive details of studied items (e.g., Schacter, Koustaal, & Norman, 1997) .
Consistent with a deficit in detailed encoding or retrieval of information, older adults have greater difficulty on recall tasks than on recognition tasks (e.g., Craik, Anderson, Kerr, & Li, 1995; Glisky, Polster, & Routhieaux, 1995; Light, 1991) . They also show difficulties vividly recollecting, or reexperiencing, information they have previously encountered, while showing a relatively preserved ability to indicate that an item is familiar to them from a study list (see Yonelinas, 2002 , for a review). Similarly, when manipulations increase the distinctiveness of items encoded (e.g., by presenting items pictorially as well as verbally; Dodson & Schacter, 2002a; Schacter, Israel, & Racine, 1999) , older adults, just like young adults, are capable of reducing their rate of false memories.
Although methods of increasing distinctiveness have been investigated in older adults (e.g., Dodson & Schacter, 2002a; Schacter et al., 1999) , no prior study has examined whether older adults can use the distinctiveness provided by emotion to reduce their false memories. With increasing age, adults often place a greater emphasis on emotionally salient information and on emotion-relevant goals (see Carstensen, Isaacowitz, & Charles, 1999; Mather, 2003) . Older adults also often demonstrate enhanced memory for emotional, as compared with neutral, stimuli (Denburg, Buchanan, Tranel, & Adolphs, 2003; Kensinger, Anderson, Growdon, & Corkin, 2004; Kensinger, Brierley, Medford, Growdon, & Corkin, 2002; cf. Charles, Mather, & Carstensen, 2003) , including enhanced memory for sexual versus neutral words (Krendl, Kensinger, & Corkin, 2003) . In addition, they appear more likely to claim that they vividly remember having encountered emotional items than to claim remembering neutral items (Krendl et al., 2003) , as is also the case with young adults Ochsner, 2000) .
These results suggest that older adults can use the enhanced distinctiveness of emotional items, at least to increase their ability to correctly identify a previously presented item as having been studied. In the present investigation, we asked whether older adults can also use the distinctiveness provided by the emotional lures to reduce their rates of false recall (Experiment 1) and false recognition (Experiment 2) to these items, as compared with neutral lures.
A number of possible findings could result. Older adults may show a disproportionate benefit from the emotional salience of the lures, relative to young adults. If emotional information does gain relevance with aging (e.g., Carstensen et al., 1999) , older adults may be even more likely to appreciate emotion as a form of distinctiveness than are young adults. Thus, manipulations that allow older adults to capitalize on this dimension may actually result in a diminution of age-related enhancements in false memory. Another possibility is that older adults may benefit from emotional distinctiveness to the same extent as young adults. This result would be consistent with findings that older adults show similar (not exaggerated) emotional memory enhancement effects, relative to young adults (Kensinger et al., 2002) , perhaps suggesting that the distinctiveness of emotion benefits young and older adults equally. Another possibility is that emotional salience may have a lesser impact on older adults' false memories than it does on the false memory rates of young adults. This pattern could result for a number of reasons-because of age-related differences in the processing of the emotional stimuli or because of age-related differences in metacognitive processes, making older adults less able to use the distinctiveness provided by emotion. The present investigation addressed which of these patterns would best describe the effect that the distinctiveness of the emotional items would have on the false memories of older adults.
EXPERIMENT 1 Effects of Emotional Content and Aging on False Recall

Method
Participants. The participants were 30 older adults (14 women; ages, 65-82 years; mean age 5 70.0; 14-22 years of education; mean education 5 16.8 years), recruited through the Harvard Cooperative on Aging, the MIT Alumni Association, and fliers posted throughout the greater Boston area, and 30 young adults (15 women; ages, 18-35 years; mean age 5 25.1; 13-20 years of education; mean education 5 14.1 years) who were MIT or Harvard undergraduate or graduate students. All were native English speakers.
All the participants were screened to exclude those with a history of alcoholism, drug abuse, or depression, those who were currently taking psychotropic medication, or those currently depressed. In addition, older adults were screened to exclude those with a history of heart disease, cancer, neurological or psychiatric diagnosis, untreated hypertension, or diabetes. No participants were taking centrally acting medications, and none was depressed: All scores on the Geriatric Depression Scale (Sheikh & Yesavage, 1986) were less than 5. The young and older adult groups had similar scores on the WAIS-III vocabulary subtest.
The participants were remunerated at $10/h, and completion of the task required about 30 min. Testing materials and procedures were approved by the MIT Committee on the Use of Humans as Experimental Subjects. To meet with committee approval, all the participants were told in advance that "vulgar" or "taboo" words would be presented as part of the study.
Procedure. The participants viewed one of two lists of 71 words. The words were presented on a Macintosh computer screen, with each word appearing for 1.5 sec. The participants were instructed to watch as the words were presented, and they were informed that they would be given a recall task following the words' presentation.
The list studied was counterbalanced across participants. Each list included three sets of 10 words that were associated with a neutral lure and three sets of 10 words that were associated with an emotional lure (lure lists were taken from Pesta et al., 2001, Appendix A). The lure words were not included on the study list. List A included three sets associated with neutral lures (hook, rink, and shave) and three with emotional lures (bitch, rape, and slut). List B included three sets associated with neutral lures (digit, park, and peach) and three with emotional lures (hell, penis, and whore). List construction was identical to that in Pesta et al. Five of the 10 items from each associate list were presented together at study, so that the study lists rotated through words from the six associate lists (e.g., the first 5 items from the hook list were presented, followed by the first 5 items from the rape list, etc.). Four neutral buffer words were included at the beginning and end of each of the lists, to avoid primacy or recency effects, and three emotional filler words were interspersed throughout the list (as in Pesta et al., 2001 , their Experiment 3, although in our experiment, the words were presented in the same font as the other words). These filler words were inserted in between these blocks of five words (e.g., asshole was inserted after the five associates of hook and before the five associates of rape) and were included to boost overall false retrieval rates for the emotional lures (by making the emotional lures less distinctive; see Pesta et al., 2001 , for further discussion).
After a brief delay (1-2 min) following presentation of the study list, the participants were given a recall test, in which they were asked to write all of the words they remembered from the list.
After completion of the experiment, the young and the older adults rated all the studied words and nonstudied lure words for arousal (from 23, indicating highly calming, to 3, indicating highly exciting or agitating ). The results confirmed that the 6 emotional lures were rated as high in arousal by both age groups and that there were no differences in the arousal ratings given by the young and the older adults (young adult M 5 2.3, SD 5 0.71; older adult M 5 2.1, SD 5 0.85).
Scoring and data analysis. The participants' recall responses were scored to determine, for each category of lure list (emotional or neutral), the number of (1) correctly recalled studied words and (2) falsely recalled lure words. We also tallied the number of correctly recalled emotional filler words and the number of intrusions. We discovered that the participants occasionally made intrusions of words that were phonologically associated with studied items. In contrast, there were nearly no intrusions that were phonologically unrelated to studied words. We therefore scored the data two ways. In the lenient scoring method, we included phonological intrusions as false recall responses. Intrusions were scored as emotional or neutral false recall responses on the basis of the emotional salience of the intrusion (to parallel the scoring of the critical lures, where emotional lures contained emotional salience, whereas neutral lures did not). Thus, the word well would be counted as a neutral false alarm even though it was an associate of words presented on an emotional lure list (hell ). In the strict scoring method, only the lure words were counted in the false recall tally.
In the strict scoring method, all the scores were converted to proportions (e.g., total number of false alarms to emotional lures divided by the total number of emotional lures in a list). In the lenient scoring method, it was not possible to convert the false recall responses to proportions in the traditional way, because there was no set upper bound on the number of phonological intrusions a participant could make. To translate the raw values to proportions, allowing comparison of false recall and veridical recall rates, we set the upper bound for phonological intrusions as the highest number of such responses made by any individual (four phonological intrusions). Thus, in the lenient scoring system, recall of the lures was combined with phonological intrusions to create one false recall score for emotional items and one for neutral items. The proportions in this lenient scoring system were computed out of a total of seven (three critical lures plus four phonological intrusions).
Repeated measures analyses of variance (ANOVAs) and post hoc t tests determined the effect of emotion on false recall. Neither the strict nor the lenient scoring method revealed sex differences, so the data from the men and the women were combined. Furthermore, because the strict and the lenient scoring systems led to qualitatively similar results, we will describe only the results with the strict scoring method.
Results
An ANOVA conducted for the young adults with lure type (emotional or neutral) and item type (list word or lure word) as within-subjects factors revealed an effect of lure type These results, therefore, differed from those obtained from the young adults (for whom correct recall rates were not lower than false recall rates). This finding is consistent with those of prior studies, indicating that older adults are more susceptible to false memory formation than are young adults (Johnson, Hashtroudi, & Lindsay, 1993; Rankin & Kausler, 1979; Tun et al., 1998) . Even with this overall elevation in false recall rates, however, the older adults falsely recalled significantly more neutral lures than emotional lures [t (29) 5 3.00, p , .01], while correctly recalling a similar number of list items from the neutral lure and emotional lure lists. Furthermore, although emotional lures were less likely to be falsely remembered than neutral lures, they were, nevertheless, falsely recalled a significant proportion of the time: A one-sample t test indicated that the older adults' false recall of emotional lures was significantly greater than zero [t (29) 5 3.34, p , .01].
To examine whether the older adults showed the same magnitude of benefit from the distinctiveness of the emotional lures as the young adults, we conducted an ANOVA with lure type (emotional or neutral) and item type (lure or list item) as within-subjects factors and group as a between-subjects factor. This analysis revealed an effect of lure type [F(1,58) The interaction between group and item type emerged because older adults showed higher false recall than correct recall scores, whereas young adults showed lower false recall than correct recall scores. Critically, the analysis revealed no interaction between group and lure type or between group, lure type and item type. Thus, the magnitude of the benefit from emotional salience was similar in the young and the older adults: Both groups were able to use the emotional salience of the lures to reduce their false recall responses (Table 1) .
Discussion
The results of Experiment 1 indicated that young and older adults falsely recalled emotional lures but that they recalled them less frequently than they did neutral lures. This effect was not due to differences in the probability of recalling associates of emotional, as compared with neutral, lures. The interaction between emotion and item type is important because it indicates that the young adults did not simply recall more associates of the neutral lures (perhaps making it more likely that they also would recall the neutral lure). Rather, there was a specific difference in the likelihood of generating the emotional, as compared with the neutral, lures, despite similar recall of the associated words. These results extend the findings of Pesta et al. (2001) , demonstrating that emotional lures are capable not only of being falsely recognized, but also of being falsely recalled. Nevertheless, the distinctiveness of the emotional lures does appear to reduce the likelihood of false recall, just as Pesta et al. demonstrated that this distinctiveness can reduce the probability of false recognition.
The critical finding with regard to aging was that the interaction between emotion and item type was of similar magnitude for the young and the older adults. Thus, the older adults showed a reduction in false recall to the emotional, as compared with the neutral, words similar to that for the young adults.
Although it is clear that the distinctiveness of the emotional lures reduced the probability that these items were falsely recalled by the young and the older adults, the mechanism by which this effect occurred remains underspecified. One possibility is that the individuals may have generated the emotional lures at retrieval less frequently than they generated the neutral lures. An item that is relatively distinct can also be thought of as being less globally related to other study items. Perhaps this relative difference between the emotional lures and the studied items (as compared with the neutral lures and the studied items) made it less likely that the participants generated the emotional lures as they performed the recall task.
Another possibility is that the emotional lures were generated with the same frequency as the neutral lures but that the participants were then able to reject having studied the emotional lures. Rejection could have occurred due to at least two types of processes: by a recall-to-reject strategy (e.g., Clark & Gronlund, 1996; Gallo, 2004; Rotello & Heit, 2000) or by use of the distinctiveness of the emotional lures. The logic of the recall-to-reject strategy is that if the participants were able to recall the few emotional words that appeared at study, they might then be able to reject the possibility that the emotional lure word that had come to mind had been presented at study. In other words, by recalling what words had been presented at study, they could deduce that the emotional lure word had not been presented. If this process were the primary contributor to the reduced false recall rates to the emotional lures, we would expect that those participants who recalled more of the emotional filler words would also show low false recall rates for the emotional lures. In fact, no such correlation existed (r 5 2.12 for the young adults, r 5 .14 for the older adults). We also found no difference in false recall rates for the emotional lures for those individuals who recalled all of the emotional filler words presented at study, as compared with those individuals who did not recall any of the emotional filler words ( p . .3). 1 Although these data cannot rule out the contribution of a recall-to-reject process, they do lessen the probability that it was the dominant strategy allowing reduction in the false recall responses to the emotional lures.
Another means by which the participants could have rejected having studied an emotional lure is based on the distinctiveness of the lure. They may have recognized that the emotional lure word was inconsistent with the items presented at study. The majority of the items presented at study were not emotional, and therefore, the emotional lure items may have been identified as distinct from those seen at study. Debriefing of the participants suggested that a number of the young and older adults had used this process: When an emotional associate came to mind, they did not write it down, because it seemed "inconsistent with the other words," "more emotional than anything that was on the list," and so forth.
Although this evidence would suggest that the main contributor to the reduction in false recall rates for the emotional lures was distinctiveness, we wanted to attempt to reduce the potential contributions of the other factors. One way to eliminate differences in self-generation at retrieval is to use a recognition task rather than a recall task: By using a recognition task, the items presented at retrieval are controlled. 2 Thus, differences in rates of endorsement of emotional lures must reflect differential abilities to reject the presented items as studied, rather than differences in the generation of the item as a candidate from the study list. A recognition task is also beneficial in overcoming a number of difficulties with recall tasks. For example, false recall rates are typically relatively low. Thus, it may be more difficult to find interactions with age, given that the overall levels of false recall in both age groups are low. Another potential shortcoming of recall tasks when used to assess aging memory is that older adults are known to show disproportionate deficits on recall tasks, relative to recognition (see Light, 1991) . It is, therefore, possible that the pattern of results obtained on a recall task would be qualitatively different from the pattern obtained on a recognition task. To address these issues and to explore the generality of the finding in Experiment 1, we next assessed the effect of emotional content and aging on false recognition.
EXPERIMENT 2 Effects of Emotional Content and
Aging on False Recognition
Method
Participants. The participants were 40 young adults (18 women) who were MIT or Harvard undergraduate or graduate students and 40 older adults (22 women) who were MIT alumni or individuals recruited through the Harvard Cooperative on Aging or via fliers posted throughout the greater Boston area. All the participants met the criteria outlined for Experiment 1.
Procedure. The participants viewed lists of 91 words, with each word presented for 1.5 sec. The lists included 8 of the 12 associate lists from Pesta et al. (2001) . Four lists were associated with an emotional lure, and four with a neutral lure. The associate lists presented together at study were pseudorandomized across participants.
As in Experiment 1, words were blocked so that five words from an associate list were presented together. To avoid primacy or recency effects on the recognition task, four buffer items were included at the beginning and end of the study list. Three emotional filler words were interspersed throughout the study list.
Immediately following presentation of the study list, the participants performed a recognition test that included eight lures that were associates of study list words, four lures that were not associates of study list words, 12 unstudied words (3 from each nonpresented list), and 24 studied words (3 from each presented list). We included a relatively small number of words from each associate list on the recognition test, to decrease the likelihood that the participants' false recognition rates would be spurred by seeing phonological associates on the recognition test (vs. on the study list).
Scoring and data analysis. The participants' recognition responses were scored to determine the proportion recognized for each lure type (emotional or neutral), item type (studied list item or nonstudied lure item), and list type (related or unrelated). The related list items were those that had been studied (or lures phonologically related to those studied), whereas the unrelated list items were foils included at recognition.
In addition to these scores, we also calculated corrected recognition scores. In this scoring method, recognition rates to unrelated item types were subtracted from the recognition rates to related item types. For example, the proportion of falsely recognized unrelated emotional lures was subtracted from the proportion of falsely recognized related emotional lures to create a corrected recognition score for emotional lures. Because the results from the uncorrected and the corrected analyses were qualitatively similar, we will report only the results with the uncorrected data. We found no sex differences, so the data from the men and the women were combined.
Results
An ANOVA conducted for the young adults, with lure type (emotional or neutral) and item type (lure item or list item) as within-subjects factors, indicated a marginal effect of lure type [F(1,39) Table 2 ). The young adults had similar veridical and false recognition scores for the emotional word lists but showed higher false recog-nition than correct recognition scores for the neutral word lists [t (39) 5 1.24, p , .05].
The same ANOVA for the older adults revealed a significant main effect of lure type [F(1,39) 5 9.13, p , .01], no effect of item type, and a significant interaction between lure type and item type [F(1,39) 5 9.63, p , .01]. The critical interaction between lure type and item type emerged because the older adults showed similar correct recognition rates for the list items associated with emotional and neutral lures but lower false recognition rates for the emotional lures than for the neutral lures [t (39) 5 3.49, p , .001].
Although the young and the older adults showed a reduction in false recognition rates to the emotional lures, false recognition for these emotional items did still occur. The participants were more likely to endorse a phonologically related emotional word as presented than they were to endorse an unrelated emotional word [t (39) 5 4.5, p , .001, for the young adults; t(39) 5 3.8, p , .001, for the older adults), just as they were more likely to endorse a phonologically related neutral word as presented than an unrelated neutral word [t(39) 5 6.4, p , .001, for the young adults; t (39) 5 6.3, p , .001, for the older adults].
To examine whether the magnitude of the effects were comparable in the young and the older adults, an ANOVA was conducted with group as a between-subjects factor. This analysis indicated significant effects of lure type [F(1,78) . Importantly, the ANOVA indicated no interaction between group and emotion or between group, emotion, and item type, indicating that the magnitude of the emotion effect was similar in the young adults and the older adults.
Discussion
The results in Experiment 2 replicated the main findings in Experiment 1: The young adults and the older adults showed lower false recognition rates for the emotional lures than for the neutral lures. Furthermore, the results suggest that the magnitude of the benefit from the distinctiveness of the emotional lures was similar in the young adults and the older adults. These results add additional support to the claim that young and older adults can capitalize on the distinctiveness of emotional lures to reduce their false endorsements. Thus, although the false recognition rates for the emotional lures remained above the baseline false recognition rates for nonpresented emotional items, they were well below the rates of false recognition for neutral lures.
Again, there is the question of what processes underlie this reduction in false responses. The fact that the findings were similar with recognition and recall tasks suggests that the critical process is not restricted to differences in the likelihood of generating the lure at retrieval (although differences in item generation at encoding cannot be ruled out). Even when the test presentation of the lures was held constant (i.e., all emotional and neutral lures were presented in the recognition task), the rates of false memories remained significantly lower for the emotional lures than for the neutral lures. Thus, the participants must have been better able to reject that an emotional lure had been presented than that a neutral lure had been studied. A recall-to-reject strategy could be effective in supporting this rejection; however, as on the recall task, we found no significant correlation between the accuracy in recognizing the emotional filler items and the likelihood of falsely recognizing emotional lures (r 5 .05 for young adults, r 5 .16 for older adults). Similarly, we found no significant differences in the false recognition rates to emotional lures for the adults who correctly recognized all emotional filler items, as compared with the adults who recognized one or none of the filler items ( p . .4). On the basis of these results and of the debriefing forms of the participants, the process that seems most likely to have supported the reduction in false memory rates to the emotional lures concerns the participants' use of the distinctiveness of the emotional lures to reject having studied the item.
GENERAL DISCUSSIO N
In the present investigation, we used a paradigm developed by Pesta et al. (2001) to ask whether older adults, like young adults, are less likely to falsely remember emotional lures than to falsely remember neutral lures. To summarize the critical findings, Experiment 1 demonstrated that both groups did falsely recall emotional lures, as well as neutral lures, but that their rates of false recall were sig- Note-Rel, related to items on study list; Unrel, unrelated to items on study list; Diff, difference between recognition scores for related and unrelated items. Only the values in the "List Item, Related" cells correspond to recognition rates for items that the participants actually saw in the study phase.
nificantly lower for the emotional than for the neutral lures. This reduction in false recall responses was similar in magnitude in the two age groups. Thus, young and older adults were less likely to falsely recall emotional lures than to falsely recall neutral lures. The conclusions from Experiment 2, in which a recognition task was used, were similar. Both age groups showed false recognition rates for emotional lures and neutral lures that exceeded their false response rates to items that were unassociated with words presented at study. But as in Experiment 1, their rates of false retrieval were substantially higher for the neutral lures than for the emotional lures, further indicating that both age groups show an ability to reduce their false memories for emotional lures.
On the basis of these results, we suggest that young and older adults can capitalize on the distinctiveness provided by the emotional lures to reduce their false memories. The data suggest that not only can young and older adults use the distinctiveness provided by emotion to enhance their ability to richly encode items, thereby increasing their rates of free recall (Kensinger et al., 2002) or of recollection Krendl et al., 2003) , but also they can use the emotional salience of lures to reduce their rates of false retrieval.
The distinctiveness of the emotional lures could serve to reduce false recall or false recognition responses in two ways. First, distinctiveness could function as a way to segregate the lure from the studied items. Individuals may have viewed the emotional lure as inconsistent with the items that they had studied and rejected the emotional lure on the basis of its incongruence. This investigation leaves open the question of whether it is really the distinctiveness provided by emotion that results in reduced false alarm rates or whether it is, more broadly, the conceptual distinctiveness of the items that causes the effect. Some of the reduction in false memories may stem from conceptual incongruence. For example, numerous studies have demonstrated that after studying exemplars from particular semantic categories, young and older adults are less likely to indicate that they have studied an exemplar from an unrelated category (e.g., Kensinger & Schacter, 1999; . As a thought experiment to further this line of reasoning, one could imagine that, after studying a list of emotional words, an individual might later be more likely to reject a neutral lure as having been previously studied than to reject an emotional lure. Thus, it may be the conceptual distinctiveness, rather than the emotional nature of the lures per se, that underlies the decreased false response rates. Future studies will be needed to examine whether young and older adults benefit from the distinctiveness provided by the emotional salience of items when conceptual distinctiveness is held relatively constant.
Another way in which the distinctiveness of the emotional lures could have impacted false recall and false recognition rates is through adoption of a distinctiveness heuristic, whereby individuals set their criteria for responding old at different levels, depending on the distinctiveness with which they believe they should have encoded items . Thus, for example, individuals will be more conservative after studying pictures, as compared with words, because pictures are encoded more distinctively than words (e.g., Dodson & Schacter, 2002b; Israel & Schacter, 1997) . Older adults seem as capable of engaging this distinctiveness heuristic as do young adults (Dodson & Schacter, 2002a; Schacter et al., 1999) .
The results of the present experiment can be interpreted within this framework. It is plausible that young and older adults sense that when they encounter emotional items, they are likely to remember them vividly (and indeed, laboratory investigations have supported this conclusion; Doerksen & Shimamura, 2001; Krendl et al., 2003 : Ochsner, 2000 . Thus, they may expect different levels of distinctiveness for their memories of emotional words, as compared with neutral words. Using this logic, both young and older adults may set a higher criterion for the vividness that they expect to be associated with emotional lures, as compared with neutral lures, causing them to have lower false recall or recognition rates for emotional lures than for neutral lures.
It is important to note that this hypothesized function of distinctiveness would operate in a slightly different way in the present study than in prior studies. Typically, when item distinctiveness is altered, the manipulation occurs at encoding. Thus, the critical comparison is between sets of items studied in a different manner (e.g., as pictures vs. as words). In the present study, no manipulation occurred at encoding. Rather, any adopted distinctiveness heuristic would likely stem from individuals' expectations of how vividly they would remember emotional, as compared with neutral, words (i.e., "If I had studied the word bitch, I'd remember" may be intuitive to many people, whereas "If I had studied the word shave, I'd remember" may seem a less obvious assertion). Thus, the manipulation would be related not to how the words were encoded in this particular test session but, rather, to individuals' assumptions about the distinctiveness with which emotional versus neutral words are encoded in general.
Adoption of a distinctiveness heuristic is consistent with data reported by Pesta et al. (2001) : They found that a greater proportion of young adults' false responses to emotional lures were remember responses than was the case for their false responses to neutral lures. In their study, the young adults may have accepted emotional lures as studied only when they felt that they were associated with relatively high levels of vividness. This interpretation would converge with the hypothesis that young adults set different criteria for the vividness required to accept an emotional word as old, as compared with a neutral word.
Another possibility is that the young and the older adults were able to use the arousal response elicited by the emotional words (by which we refer to both the cognitive and the physiological changes that occurred) as a basis for a distinctiveness heuristic. This arousal response could, in essence, act as a retrieval cue: The participants could think back to the encoding episode to determine whether they had experienced a similar arousal response as they were processing the study words. Using the logic, "if I'd felt this way at study, I'd remember . . . ," the participants could thus reject the emotional lure. In contrast, this arousal dimension would not have been present during processing of the neutral lures, prohibiting the exclusion of the neutral lures on this basis.
Although the present study cannot weigh the relative importance of these different contributions of distinctiveness, the results do suggest that whatever processes are engaged benefit young and older adults to a similar extent. Future studies will be needed to examine the specific processes that allow young and older adults to reduce their false responses to emotional lures and to confirm that the same types of processes underlie false memory reduction in the two age groups.
In conclusion, the results of the present study indicate that older adults, like young adults, are less likely to falsely recall or recognize emotional lures, as compared with neutral lures. The magnitude of this effect was similar in the two age groups, suggesting that older adults are as capable of using the distinctiveness provided by the emotional lures as are young adults. Although additional experiments will be needed to clarify whether this effect extends to other paradigms (e.g., ones in which similar numbers of emotional and neutral items are studied), we propose that the relative preservation of emotional processing with aging (see Mather, 2003 , for a review) allows older adults to benefit from the distinctiveness of emotional salience in a manner similar to that for young adults.
